Joint effects of XRCC1 polymorphisms and polycyclic aromatic hydrocarbons exposure on sperm DNA damage and male infertility.
X-ray repair cross-complementing group 1 (XRCC1) plays a role in repairing polycyclic aromatic hydrocarbons (PAHs)-induced DNA damage. We examined the effects of exposure to PAHs and XRCC1 polymorphism, alone or combined, on sperm DNA integrity and male fertility. A total of 620 idiopathic infertile subjects and 273 fertile controls were recruited in this study. PAHs exposure was indicated by urinary 1-hydroxypyrene level. Genotypes were determined by PCR-RFLP, and sperm DNA damage was detected by Tdt-mediated dUTP nick end labelling assay using flow cytometry. A positive correlation was found between PAHs exposure and sperm DNA damage (beta coefficients = 0.183, p < 0.001), whereas there was no significant association between the XRCC1 polymorphisms and sperm DNA damage. However, when the patients were dichotomized for PAHs exposure, higher sperm DNA damage was found among 399Gln allele carriers compared with the wild-type homozygotes (p = 0.033). Further analysis based on a case-control study revealed the joint effect of XRCC1-399 polymorphism and PAHs exposure on the risk of male infertility (p interaction = 0.041). These findings provided the first evidence about potential joint effects of PAHs exposure and DNA repair gene polymorphisms on male reproductive system and may be helpful in improving our understanding of the etiology of male infertility.